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Applicant(s): Susan J. Cooper et al. 
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Title: ELECTRODE STRUCTURE 

TC/A.U.: 1745 

Examiner: Tracy M. Dove 
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Mail Stop Non-Fee Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Responsive to the Office Action dated June 18, 2003, please amend the 
above-identified application as follows and reconsider the application in view of the 
amendments are remarks provided below: 

□ Amendments to the Specification begin on page of this paper. 

B Amendments to the Claims are reflected in the listing of claims which 
begins on page 2 of this paper. 

□ Amendments to the Drawings begin on page of this paper and 
include an attached replacement sheet(s). 

□ Amendments to the Abstract are on page of this paper. A clean 
version of the Abstract Is on page of this paper. 

fjg Remarks/ Arguments begin on page 5 of this paper. 
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ftm gpH m ^ to th« Claims: This listing of daims will replace all prior versions, 
and listings, of claims In the application . 

L)ft|nfi of Claims: 



1 



3 
4 

5 
6 
7 
8 



4 

tie strict 
pponent, 

(a) said first catalyi*ccJW^ nt comprises one or more electrocatalyst(s) 



1. (Currently Amended) An ej^^de structure comprising a first 

I ca^Jyticfltii 



2 catalytic component and a second catfJytlc^pponent, wherein: 



of formula Pt^hpreln Y Is Mo, W or an oxide of Mo or W; and 

(b) said second catalytic component comprises one or more 

electrocatalyst(s) of formula Pt-M, where M is a metal alloyed with the 
platinum and is one or more metals selected from the group conslstinq 
oi Ru, Rh, Tl, Cr, Mn, Fe, Co, Ni, Cu, Ga, Zr, Hf and Sn; and 



9 wherein the first and second catalytic components are in ionic contact with each 

10 other. 

1 2. (Currently Amended) An electrode structure according to claim 12 

2 wherein X Is selected from th° TP"P consisting of Ru, Mn, Co, NI, and Rh. 

r 3. (Previously Presented) An electrode structure according to claim 

2 l, wherein M is selected from Ru or Rh. 

4. (Currently Amended) An electrode structure according to claim 1, 
wherein the first catalytic component Is selected from the nrQHP consisting of : 
Pt/Mo, Pt/Mo/Co, Pt/W/Co, Pt/Ru/W0 3 and PVT1/W; and the second catalytic 



l 

2 
3 



.4 component Is Pt/Ru. 



5. (Previously Presented) An electrode comprising an electrode structure 
according to claim 1 wherein the electrocatalyst materials are present on one side of 



3 a gas diffusion material. 
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6. (Previously Presented) A catalysed membrane comprising an electrode 
structure according to claim 1 wherein the ele^italyst materials are present on 
one side of a polymer electrolyte memja^fc mat^ta!. 

7. (Previously Pres^3| AnflEA comprising an electrode structure 
according to claim 1. 1^ 

8. (Previously Presented) An electrode according to claim 5, wherein the 
two catalyst materials are formulated Into two separate layers. 

9. (Previously Presented) An electrode according to claim 5, wherein the 
two catalyst materials are formulated into one mixed layer. 

10 (Currently Amended) A fuel cell comprising an electrode structure, 
comprising a first catalytic component and a second catalytic component, 
characterised in that the first catalytic component comprises one or more 
electrocatalyst(s) of formula Pt-Y where Y Is Mo, W, or an oxide of Mo or W, and the 
second catalytic component comprises one or more electrocatalyst(s) of formula Pt- 
M, where M is a metal alloyed with the platinum and is one or more metals selected 
from the group QjnsJstingjlf to. Rh, Ti, Cr, Mn, Fe, Co, Nl, Cu, Ga, Zr, Hf and Sn, 
and wherein the first and second catalytic components are in ionic contact with each 
other. 

11. (Canceled) 

12. (Currently Amended) An electrode stwcture according to claim 1 
wherein said first catalytic component wmprises^td metal component X which is 
alloyed with the platinum and which Is one^ore ratals selected from the group 

13. (Previously P^sented^fcatalysed membrane according to claim 6 
wherein the two catalyst mafci/s are formulated into two separate layers. 

14. (Previously Presented) A catalysed membrane according to claim 6 
wherein the two catalyst materials are formulated Into one mixed layer. 
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1 15. (Previously Presented) An MEA according to claim 7 wherein the two 

2 catalyst materials are formulated Into two separateJaf ers. 

16. (Canceled) 

1 17. (Previously Pr^nte^^MEAaccordlng to claim 7 wherein the two 

2 catalyst materials are formMtedJnto one mixed layer. 

1 18. (Previously Presented) A fuel cell according to claim 10 wherein said 

2 first catalytic component comprises a third metal component X which Is alloyed with 

3 the platinum and which Is one or more metals selected from the group conslstinq of 

4 Ru, Rh, Ti, Cr, Mn, Fe, Co, Nl, Cu, Ga, Zr, Hf and Sn. 
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Claims 1-15, 17, and 18 w«|Pnaing In this. application. With this 
amendment, the applicants are amending claimji 2, 4, 10, 12, and 18. Claim 11 
has been canceled. Upon entry of this a^rnef^alms 1-10, 12-15, 17, and 18 
are the pending claims in this application^^ 

In the Office Artjon^^June 18, 2003, claims 1-4, 10, 12, and 18 
were objected to for recitintfmproper Markush group language. Claims 4 and 11 
were rejected under 35 U.sWm, second paragraph as being Indefinite. Claim 
11 was rejected under 35 U.S.C. § 101. Claims 1-7, 9-12, 14, 17, and 18 were 
rejected under 35 U.S.C. 102 (b) as being anticipated by Gunner et al., (EP 838 872 
A2). 

The applicants acknowledge with appreciation the Examiner's 
indication that claims 8, 13, 15 were be allowable if rewritten in independent form 
Including all of the limitations of the base claim and any Intervening claims. The 
applicants believe, for the reasons discussed below, that claim 1 is allowable and, 
therefore, dependent claims 8, 13, and 15 are allowable without being rewritten in 
Independent form. 

r;frim Objections 

Claims 1-4, 10, 12, and 18 stand objected for reciting improper 
Markush group language. In response to this object the claims have been 
amended in the manner suggested by the Exartrtner^bat each claim recites proper 
Markush group language. The applicants really request withdrawal of the 
objection. " 

Rejection Un 

Claims 4 and 11 stand rejected under 35 U.S.C. § 112, second 
paragraph, as indefinite for failure to particularly point out and distinctly claim the 
subject matter which the applicants regards as the invention. Specifically, the 
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Reply to Office Action of June 18, 2003 

Examiner contends that claim 4 racKM'^Mtwittte first catalytic component Is 
selected from: Pt/Mo, Pt/MO/Co, Pt/W/Cb, Pt/fci/WO, and Pt/H/W. However, Co, Ru 
and Ti are not possible metals ft* x r In claim 1 (from whlcftCtalm 4 depends).- See 
page 2 of the Office Action. With respect to clato 11, the Examiner states that the 
claim -provides for the use of an electrode stMire, but, since the ctalm does not 
set forth any steps Involved In the mei|Aroce«T It Is undear what 
method/process" the applicants aafJnten^pg to encompass." Id. at 2-3. Claim 11 
has been canceled renderlrja thLejltion moot with respect to this claim. For the 
reasons set forth below^aopllSnts respectfully submit that claim 4 is not 
indefinite. 

At the outset, the applicants note that the Examiner has correctly 
stated that Co, Ru, and Ti are not possible metals for "Y" as claimed in claim 1. See 
page 2 of the Office Action. The applicants respectfully disagree because each of the 
first catalytic components listed in claim 4 (Pt/Mo, Pt/Mo/Co, Pt/W/Co, Pt/Ru/W0 3 
and Pt/Ti/W) does contain a feature which is identifiable as Y. Specifically, Pt/Mo (Y 
is MO), Pt/MO/Co (Y is MO), Pt/W/Co (Y is W)," Pt/Ru/W0 3 (Y is WO,)and Pt/Ti/W (Y is 
W). Claim 1 allows for the first catalyst component to contain metals in addition to 
Pt and Y. The claimed invention is directed to an electrode structure comprising a 
first catalytic component and a second catalytic component. The applicants note that 
Co, Ru, and Ti are such additional metals. 

For the reasons set forth aoovejthe^llcants submit that claim 4 
does in fact distinctly claim the subject ma^Shlch ^ applicant regards as the 
invention. Accordingly, the appllcanjgTfeecJbtly request withdrawal of this 
rejection. 

PflftSlrm Under 35 U.S.C. 6 101- 



Claim 11 stands rejected under 35 U.S.C. 101. Specifically, the 
Examiner states that the claimed recitation of a use, without setting forth any steps 
involved in the process, results in an improper definition of a process. Claim 11 has 
been canceled rendering the rejection moot. 
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Rfim»™ tlndpr ^ l) s r - 6 102 fb) 

aaims 1-7, 9-12, 14, 17, and 18 stand rejected under 35 U.S.C. § 102 
(b). Specifically, the Examiner contends that Gunner '872 anticipates the Invention. 
The Examiner states that Gunner '872 discloses anelectrpde comprising a catalyst 
comprising a Pt-M alloy. The examiner conten«(f&t the second catalytic component 
of at least claim 1 Is disclosed by Gunne«0 Pt-fl|«oy wherein M Is selected from 
Ru, Rh, Ti, Cr, Mn, Fe, Co, Nl, Cu^Zr,^pind Sn, preferably Ru, Mn, Co, Ni, Rh 
and that the catalyst furthe^onr^te^component Y wherein Y is preferably Mo, or 
W, or an oxide thereof, sfcpage 3 of the Office Action. The Examiner also states 
that Gunner teaches that tlm-M component and the Y component may be 
unalloyed, but in physical contact. See page 4 of the Office Action. The Examiner 
also states that "when the Y component contacts the Pt-M component, the Y 
component contacts Pt and thus Gunner teaches the first catalytic component Pt-Y." 
Claim 11 had been canceled rendering the rejection moot with respect to this claim. 
For the reasons set forth below, the applicants respectfully submit that claims 1-7, 9, 
10, 12, 14, 16, and 18 are not anticipated by Gunner '872. 

The applicants respectfully disagree that Gunner '872 discloses all of 
the features of the present Invention as claimed in Independent claims 1 and 10. 
Specifically, the claimed invention contains two separate catalytic components, 
namely, f ) «~» enmoormnt and a n^Mtf f ntfllVttr . wmPPIwrtt Also, 

the applicants note that the term -elertrod^ruM^ as used in the claims does not 
refer to a specific physical embodiment. Tljrterm "electrode structure" as defined in 
the specification, refers to ^pottioll assets of those parts of the electrochemical 
cell where the electroche^ysaalBfis take place. Thus, the claimed invention calls 
for an electrode structure ^rfog a fist and sfiSPJld catalytic composition at which 
electrochemical reactions take place. See specification at page 10, lines 18-20. 
Further, the present invention as claimed in claims 1 and 10 requires that "the first 
and second catalytic components are in ionic contact with each other." Gunner "872 
fails to teach a first and second catalytic component, let alone, catalytic components 
in ionic contact with each other. 
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The applicants offer the following In order to explain the basis for 
distinction between the claimed Invention and the cited reference. A single catalytic 
component may contain two electrocatalyst metals (or metal oxides), three 
electrocatalyst metals or metal oxides, or pojjgA even more electrocatalyst metals 
which may be either alloyed, or unalloyep^tln>yslcal contact. Thus,. In a single 
catalytic component, such as that desdUln Gunner '872, all the metals and 
metal oxides are in intimate conUt^Wh 2Kb other either by alloying or physical 
mixing and are therefore, abje to\n^pn as a single catalytic component. By 
contrast, separate catalyt^rnconents, as called for by the claimed Invention, are 
not In intimate contact wilbiA other. If the metals and metal oxides in separate 
catalytic components were to be in intimate contact with each other, they would fail 
to function as separate catalytic components. 

The claimed invention requires two separate catalytic components that 
are in ionic contact and not in intimate contact with either other. Clearly, the 
claimed invention is distinguishable from Gunner '872 which discloses a single 
catalytic component comprising Pt-M-Y, wherein PT-M is an alloy of one or more of 
the metals selected from the transition metal elements or from Groups IIIA or IVA of 
the Periodic Table in "Handbook of Chemistry and Physics" 64* Ed., CRC Press, and 
"Y Is a bronze forming element or an oxide thereof, characterized In that the Pt-M 
alloy is in intimate contact with Y and provided that M is not Ru if Y is W0 3 . See 
Gunner '872 abstract. See also page 3, lines 30-35, 51-52. As described In the 
application, although CO tolerance is observed in electrocatalysts aimed at improving 
CO tolerance, such as In Gunner '872, the presence offipa In the reformate fuel 
causes larger performance losses than that observeAfcn alloys of platinum and 
ruthenium are used. The applicants note thatAlalm* Invention results in a 
significant improvement In CO and CO^atoncl^y providing a Pt/Ru-type 
electrocatalyst in ionic contact witha f^g^electrocatalyst. See page 7, line 8 
through page 8, line 3 of the sr^catiolTThus, the claimed Invention Is directed to 
two separate catalytic componeflWionlc contact with each other and not a single 
catalytic component. Additionally, the claimed Invention is not directed to separate 
catalytic components in Intimate or physical contact with each other. If the two 
catalytic components of the claimed Invention were to be In Intimate contact, as 
opposed to Ionic contact, they would not function as separate catalytic components. 
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Further, If they were In "Intimate contact" they could not be properly characterized as 
"first and second catalytic components" of an "electrode structure" as claimed. Even 
when the first and second catalytic components ofttjl present Invention are 
formulated Into one mixed layer, they are me^Jy lf^ contact and not intimate 
contact. 



The applicants respect4lly»bmlt that the Examiner is mistaken with 
respect to the assertion that GMtiher ^discloses teaches a first and second 
catalytic component that are scarab. The applicants submit that Gunner '872 
neither discloses or suggests two separate catalytic components. The invention 
disclosed In Gunner '872 is directed to a Slnfljfi catalytic component wherein Pt and 
M are alloyed and Y is In intimate contact with the Pt-M alloy. See for example page 
3, lines 30-36. There is no contemplation, whatsoever In Gunner '872 of two 
separate catalytic components. That Gunner '872 Is directed to a single catalytic 
component is supported by the fact that the specification states that Y is in intimate 
contact with the Pt-M alloy. See for example page 3, lines 34 and 51-52. Because 
Pt-Y and Pt-M are in intimate contact, they, comprise a single catalytic component 
and, therefore, cannot be two distinct catalytic components nor function as two 
distinct catalytic components as in the present invention. Moreover, Gunner '872 
defines the term "intimate contact" and states: "by the term 'intimate contact' we 
mean that component Y may either be alloyed with the*t-M alloy...or may be 
unalloyed but is in physical contact with the alloy^S»aae 3, lines 51-52. 
Accordingly, the applicants submit that Gunn4@2 discloses a single catalytic 
component and that It Is Improper to Hm| P^and Pt-Y as distinct catalytic 
components because they are In ln|lmi^c^tact. 

For the reasons set forthCbov^, the applicants submit that Independent 
claims 1 and 10 and dependent cSims 2-7, 9, 12, 14, 16, and 18 are not anticipated 
by Gunner '872. Accordingly, the applicants respectfully request withdrawal of this 
rejection. 
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For the aforementioned reasons, t^ipllcants submit that the 
pending claims are in condition for allow«0AH grtfnds for objection or rejection 
have been overcome by the pM«ndV Additionally, the newly added 

claim has full support in the s*ci4^ and 00 new matter haS 

of these reasons, the applltnts respectfully submit that the rejections finder 35 

U.S.C. §§ 101 and 102 shoJW withdrawn and favorable action Is earnestly 

solicited. 

Respectfully submitted, 




Christopher R. Lewis, 
Attorney for Applicants 



No. 36,201 



PAM/kak 

Dated: September 22, 2003 
P.O. Box 980 

Valley Forge, PA 19482-0980 
(610) 407-0700 

The Assistant Commissioner for Patents is hereby authorized 
to charge payment to Deposit Account No. 18-0350 of any 
fees associated with this communication. 



1 hereby certify that this correspondence is being 
deposited with the United States Postal Service as first 
class mail, with sufficient postage, In an envelope 
addressed to: Mall Stop Non-Fee Amendment, 
f^ssioner for Patents. P.O. Box 1450, Alexandria, 
VA 22313-1450 on: 



September 22, 2003 




Christdpher R. Lewis 



LRB_I:\JMYT\239USvWENO01.OOC 
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UNITED STATES INTE NT ANT) TRABESVIA'RK W J&B , 



Horn 



I 



Sooich 



Closing of theUnited States Patent and Trademark Office on 
Thursday, September 18, 2003, and 
Friday, September 19, 2003 



Seotember 18 2003. and Friday. September 19. 2003. the United States Patent and 

a -Federal holiday within the District of Columbia" under 35 US.C § 21 and 37 X. .R. %% 1 .6. 
1 7 19 2 2(d) 2 1 95. and 2.196. Any action or fee due on Thursday. September 18 2003. or 
Friday Septembe 19 2003. will be considered as timely for the purposes of e.g.^351 J.S.C 
S^. WSLnd 161. if the action «taken^^orthefee> V**-™*^™^ 
business day on which the USPTO was open, that is, Monday, September 22. 2003. 

oTf-cD rc 1 6(a v2) and 2.195(aK4) provide that correspondence deposited as Express Mail in 
ZSS^SrSc^S. § 10 « 2.198 will be considered as filed on the date of deport w.th 

SSSSSSSL Postal Service (USPS). ^^^"JS^JESSnon 
accordance with 37 C.F.R. § 1 .10 or 2.198 with the Express Mail service of the USPS on 
Say^eptember 18. 2003. or Friday. September 19. 2003 fM to. as shown by a We-m of 
Thursday September 18 2003. or Friday. September 19. 2003. on the Express Mai mailing 
tebe^ be Sdered filed in the USPTO on its date of deposit in the Express Ma. service of 
So X 37 F R >l 2 195(a)(2) provides that trademark-related correspondence transmitted 
^S^SS'i£iUiSSn& ~nsldered filed in the USPTO on the date the USPTO 
ISSSSiS^oric transmission. Thus, trademark-related co^spondence tranced 
electronically on Thursday, September 18. 2003. and/or Fnday. September 19 2003. will be 
«3e ed file in the USPTO on the date the USPTO received the ele^n.ctansmiss.on. 
?oC^ received by the USPTO through the patent Electronic F,l.ng 

System will receive the date as indicated on the Acknowledgment Receipt. 

Inquiries concerning this notice may be directed to Fred Silverberg by e-mail at 
fred.silverberg@uspto.gov or telephone at 703-305-8986. 

Date: 09/23/2003 Signed: Nicholas Godici for 



JAMES E.ROGAN i>% ^ . 

Under Secretary of Commerce for Intellectual Property and 
Director of the United States Patent and Trademark Office 
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